ABSTRACT Three hundred and ninety one male employees aged 35-65 in a Swedish pulp and paper company were followed up for 22 years; 151 deaths were recorded by 31 December 1983. On the basis of data from 1961, indices for job decision latitude, job support, and other work related psychosocial factors were constructed as were five indices for non-work related social network factors. All indices were checked by life table analysis in respect of mortality. Job decision latitude and a combined index for job decision latitude and job support showed significant associations with mortality. These two indices were investigated by multivariate analysis with scale for evaluation of neuroticism and known somatic risk factors such as smoking, cholesterol, and systolic and diastolic blood pressure. Age, educational level, occupational status, physically heavy work, and general health state were also included in the multivariate analysis. Age, systolic blood pressure, the combined index for job decision latitude and job support, smoking, and neuroticism were shown to be independent predictors of mortality.
Work related psychosocial factors have shown an association with mental symptoms, psychosomatic disorders, and cardiovascular morbidity in cross sectional studies." Case-control studies have also shown an association between psychological work demands and lack of influence over the working situation on the one hand and cardiovascular cerebrovascular or cardiovascular mortality on the other.'
Prospective studies have shown that hectic and psychologically demanding work, low decision latitude, and combinations of these factors are predictors of mental strain and cardiovascular morbidity and mortality. 2"8 In social epidemiology there is a growing interest in various aspects of social network and social support as determinants of health, including premature death." '5 The theoretical basis for the action of work related psychosocial factors on health has its source in stress research dealing with principally adrenal hormones as mediators of ill health.' 1618 Karasek has hypothesised that the influence ofwork demands on health may be moderated by the degree of control the individual has over his work.2 This is called Accepted 18 April 1988 the job strain model. A combination of high work demands and low level of permitted discretion in the control ofones own work carries the highest risk for ill health.
Johnson and Theorell have established the term isostrain to measure the combined exposure to psychological work demands, the level for work control, and the level for work related social support.3 The isostrain model was hypothesised to be the best predictor of cardiovascular morbidity and was shown to have the strongest cross sectional association with cardiovascular morbidity.
The theory for social network and social support Social anchorage defined according to Hanson and Ostergren26 covers the degree to which the individual belongs and is anchored within formal and informal groups in the social network and, in a more functional sense, the degree of feeling of membership in these groups. The present index is based on anchorage to place of living, church, clubs, and position of trust in the trade union.
Social participation describes how actively the individual takes part in activities of formal and informal groups in society. 26 Satisfaction with social contacts reflects the perceived adequacy of contact frequency with relatives, friends, neighbours, and fellow workers.
Availability of emotional support is the individual's own account of his opportunities to get emotional support. 26 All these indices were handled in the following way: the distribution of answers to each question was dichotomised by the median and given the values zero or one. For each index the values of all pertaining items were summed. The summary distribution of values for each index was again dichotomised by the median for use in analysis.
The psychological examination was performed by one psychologist. Three tests measuring mental abilities were performed. One of them, the most age independent, was used in this study: "synonyms," in Sweden called "SRB: 1," a test measuring verbal ability with a reported reliability of 0.95. 27 Blood pressure was registered from one arm in a supine position. The diastolic pressure was registered on the complete disappearance of sounds (phase 5).
Blood for the analysis ofcholesterol was taken in the morning before the intake of food and the analyses were carried out at the local hospital by methods current at the time. The mortality risk for high job decision latitude combined with high job support at the closing point of the study was 32% and for the other combinations 42%, 46%, and 44% respectively.
A combination of job demands, job decision latitude, and job support in line with the iso-strain model developed by Johnson and Theorell gave no increase in the predictive power ofjob decision latitude alone or the combined index of job decision latitude and job support. 3 The five different indices categorising social network and social support factors showed no predictive power in the univariate analysis.
The index for job decision latitude and the combined index for job decision latitude and job support were analysed with reference to mortality by Cox regression together with 13 covariables listed above under methods; the results are shown in table 1.
Age, systolic blood pressure, the combined index for job decision latitude and job support, smoking, and neuroticism were shown to be independent predictors of mortality during the follow up period.
The relative risk of dying during the observation period was 2-3 for an increase of 10 years in age. Systolic blood pressure showed an analogous relative risk of I -for an increase of 10 mm Hg. The combined index forjob decision latitude andjob support showed a relative risk of 15 for all combinations of those variables other than those above the median at both. Smoking showed a relative risk of 1-6 and neuroticism a risk of 16. Neuroticism showed a borderline significance (p = 0053) at entrance into the equation. The confidence interval did not exceed the limit of I 0. Table 2 shows the variation of the variables shown to be independent predictors of mortality.
Discussion
There was reason to believe that the non-participants were in somewhat worse health than the participants but the magnitude of the non-participation has been assumed not to have biased the present results. 2' In this study the single independent variables used in the life table analysis were dichotomised at the median. This design was used to obtain sufficient numbers of deaths in every cell when two or three indices were combined.
All single indices were also analysed in trichotomic versions as low, medium, and high. The index for job decision latitude was the only one to show a significant difference in outcome with life table analysis. The trichotomised version of the last mentioned index showed a mortality of24% for high and 47% and 41% respectively for medium and low job decision latitude. This result indicates a threshold value at a level corresponding to four or more positive answers to the five questions included. No such threshold values can be recognised in the reports presented by Karasek and Johnson.23 Psychological job demands did not influence mortality in this study. A combination of the variable job demands with job decision latitude in accordance with Karasek's definition of job strain gave no better prediction of mortality than job decision latitude alone.
A combination of job demands, job decision latitude, and job support in accordance with the measure ofiso-strain ofJohnson and Theorell was also tested but had no better predictive power than the combination ofjob decision latitude and job support. 3 The lack of association between job demands and mortality in this study is interesting. Psychological work demands measured as hectic work have shown significant association with indicators of ill health in several reports.2-3 None of these studies reported a follow up time of more than six years, however.
House et al reported a lack of association between psychological work demands and mortality from the Tecumseh Community Health Study.28 The follow up time was 9-12 years. In a subsample reinterviewed one 338 to three years after the first interview, however, he found an association with subsequent mortality among subjects with moderate to high levels of job pressures or tensions at both interview points. An explanation of the lack of predictive power of job demands in prospective studies with long follow up times may be that job demands are not as stable as job decision latitude and job support in the long term. The physical job demands index also had no predictive power as regards mortality. The questions were constructed to measure experienced strain of the respective physical factor. A similar index constructed by Gardell did show predictive power as regards early retirement in another group from the same pulp and The lack of association with mortality in this study as regards all five indices; contact frequency, social anchorage, social participation, satisfaction with social contacts, and availability of social support is hard to explain. In part it probably refers to the nonmetropolitan area and the homogeneity of the population, all working in the same company and many belonging to families associated with the company for generations. '4 The overall character of this environment is one offering the possibility of social support when needed, regardless of contact frequency, social participation, and so on. This is also in agreement with House et al who claim that "it is the lack of any meaningful social relationships or ties which is most deleterious for health." '3 The indices in this study have been constructed a posteriori. Methodologically, this is a fault that the present study shares with most other prospective studies. '4 In this study, however, as in the reports of Schoenbach et al and Orth-Gomer and Johnson, the indices were constructed before testing any of the single variables with reference to separate predictive power for mortality.'4 's In addition to age and the combined index of job decision latitude and job support, systolic blood pressure, smoking, and neuroticism were shown to be independent predictors of mortality. Systolic blood pressure and smoking are well known risk factors for cardiovascular and all causes death. 2930 The effect of neuroticism on mortality is interesting. Neuroticism, however, seems to be in part dependent on constitutional personality factors since it partly correlates with questions in a personality inventory. 33 Mortality among psychiatric outpatients and patients with functional disorders has been investigated earlier.3435 In brief the results show an excess mortality from "unnatural" causes related to several psychiatric diagnoses and symptoms among other neuroses and cases of alcohol or drug abuse. Sims, however, showed an association between neurosis and increased mortality from "natural" causes. 32 Further investigations into cause specific mortality related to neuroticism in this material is beyond the scope of this study.
Heavy work, occupational status, education, or health status at baseline did not show any independent predictive power. The investigation of these variables was performed to exclude possible confounders.
Height was included in the equation to test for a constitutional influence on mortality in view of a report by Marmot who found a negative association of height with mortality and claimed that the influence of height on mortality could be a manifestation of constitution.36 No association was found in this study.
The most important conclusion from this study is that in a contemporary industrial population job decision latitude and to a minor degree job support are the outstanding psychosocial factors with long term effects on the health of an individual. Therefore this study is an argument for job redesign that takes into consideration man's need for discretion and influence on his work. It is also an argument for an organisation that creates possibilities for cooperation and interpersonal support between and among employees. This study was supported by grant from the Swedish Work Environment Fund.
